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Abstract of WO2004031640 

The present invention provides a fitting 
for providing a substantially fluid-tight 
seal between an opening in a chamber 
wall (100) and a pipe passing through 
said opening, said fitting comprising: - (i) 
a first fitting component (20) to mount to 
the inner or the outer surface of the 
chamber wall, having a tubular sleeve 
(28) adapted to allow the pipe to pass 
through the sleeve, the first fitting 
component having a flange or shoulder 
(24), a first surface (25) of the flange or 
shoulder being configured to contact the 
chamber wall around the opening; (ii) a 
second fitting component (30) to mount 
to the other of the inner and outer 
surface of the chamber wall, having a 
tubular sleeve (32) adapted to allow the 
pipe to pass through the sleeve and 
further adapted to pass through the 
opening in the chamber wall and to inter- 
fit with the tubular sleeve of the first 
fitting component, the second fitting 
component having a flange or shoulder 
(34), a first surface (36) of the flange or 
shoulder being configured to contact the 
chamber wall around the opening, at 
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least one of the first and the second 
fitting component (20, 30) further having 
an energy transfer means (38) 
incorporated in a mating surface of the 
tubular sleeve (28, 32) thereof where the 
tubular sleeve of the first component and 
the tubular sleeve (32) of the second 
component inter-fit, said energy transfer 
means being adapted to heat the mating 
surface in order to weld the first 
component to the second component to 
hold them in place relative to each other 
and relative to the opening. 
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(57) Abstract: The present invention provides a fitting for providing a sub- 
stantially fluid-tight seal between an opening in a chamber wall (100) and a 
pipe passing through said opening, said fitting comprising: - (i) a first fitting 
component (20) to mount to the inner or the outer surface of the chamber 
wall, having a tubular sleeve (28) adapted to allow the pipe to pass through 
the sleeve, the first fitting component having a flange or shoulder (24), a 
first surface (25) of the flange or shoulder being configured to contact the 
chamber wall around the opening; (ii) a second fitting component (30) to 
mount to the other of the inner and outer surface of the chamber wall, hav- 
ing a tubular sleeve (32) adapted to allow the pipe to pass through the sleeve 
and further adapted to pass through the opening in the chamber wall and to 
inter-fit with the tubular sleeve of the first fitting component, the second 
fitting component having a flange or shoulder (34), a first surface (36) of 
the flange or shoulder being configured to contact the chamber wall around 
the opening, at least one of the first and the second fitting component (20, 
30) further having an energy transfer means (38) incorporated in a mating 
surface of the tubular sleeve (28, 32) thereof where the tubular sleeve of the 
first component and the tubular sleeve (32) of the second component in- 
ter-fit, said energy transfer means being adapted to heat the mating surface 
in order to weld the first component to the second component to hold them 
in place relative to each other and relative to the opening. 
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COUPLING 

Field of the Invention 

5 This invention relates to fittings for providing a seal between a wall and a 

pipe passing through an opening in the wall, to a method of forming such a seal, and 
to an assembly comprising the combination of a pipe, a wall and a fitting providing a 
seal between the two. The invention is particularly applicable, but in no way limited, 
to the provision of a seal between a pipe and a wall of a manhole chamber as found 
10 in a subterranean fuel tank chamber or pump/dispenser sump, for example in a 
petroleum forecourt installation. 

Background to the Invention 

15 In petroleum forecourt installations, pipework running between dispensing 

pumps and a subterranean fuel storage tank passes into a manhole chamber which 
is generally situated directly above the manhole lid of the tank. The chamber is 
normally defined by an upstanding wall which, when viewed from above, can be of 
an octagonal, circular, square or rectangular shape, and which includes apertures 

20 through which respective pipes pass' 

It is desirable to proviae a seal oetween each of the apertures and its 
respective pipe to avoid ingress of water into and out of the manhole chamber. To 
that end, it is known to attach a fitting to a portion of the wall around the aperture 

25 and a rubber "boot" that sleeves over the pipe and is clamped to both the pipe and 
the fitting by, for example, jubilee (TM) clips. Some types of fitting are bolted to the 
chamber wall, whilst other types of fitting provide inner and outer parts between 
which the wall is sandwiched, the inner and outer parts being held together by a 
screw-threaded connector which extends through the aperture. These connectors 

30 often incorporate a rubber seal located between a part of the connector and the 
chamber wall. Similar fittings are used in the sumps situated beneath the 
dispensing pumps. 

A further fitting of this general type is described in GB2 332 255 
35 (PetroTechnik Ltd). The entire text of this document is incorporated herein by 
reference and is intended to form an integral part of this disclosure. This describes 
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a fitting comprising a tubular sleeve which passes through the chamber wall and a 
flange extending radially outwards, .from the sleeve, the flange incorporating 
electrofusion heating elements. In use the flange is welded to the chamber wall and 
a fluid tight seal between the sleeve and a pipe passing through it is completed 
5 using a conventional rubber boot. 

The type of fittings described in GB 2332255 are reasonably effective when 
the chamber wall is formed from a type of plastics material such as, for example, 
plolyethylene (PE) that is heat weldable and which is thus suitable for forming an 

10 electrofusion seal. However, many chambers and sumps are constructed from 
materials such as glass-fiber reinforced plastic (GRP), fibre reinforced plastic (FRP) 
and steel, where such a seal is not possible. If a fitting of this type is still to be used 
then a chemical adhesive must'be. UsWd instead of electrofusion. Any adhesive 
used must have a high chemidaltesistance, and must in particular be resistant to a 

1 5 wide variety of hydrocarbon sWehts? 



Adhesive selection therefore presents a real problem and whilst some 
suitable adhesives are available, these inevitably require the various components to 
be clamped in place for a considerable period of time until the adhesive cures. One 
20 such suitable adhesive is 3M Scotch-Weld (RTM) Structural Plastic Adhesive DP- 
8005 or DP-8010. However, the strength of adhesive bond using this adhesive can 
take 24 hours to build up. This has a major knock on effect on construction times 
where clamps must be kept in place for this length of time before other pipes and 
seals can be fitted. 

25 

It is an object of the >resfent fc ih\>erition to overcome or mitigate some or all of 
these problems. 

Summary of the Invention 

30 

According to a first aspect of the present invention there is provided a fitting 
for providing a substantially fluid-tight seal between an opening in a chamber wall 
and a pipe passing through said opening, said fitting assembly comprising:- 

35 (i) a first fitting component to mount to the inner or the outer surface of 

the chamber wall, having a tubular sleeve adapted to allow the pipe to 
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pass through the sleeve, the first fitting component having a flange or 
shoulder, a first surface of the flange or shoulder being configured to 
contact the chamber wall around the opening; 

5 (ii) a second fitting component to mount to the other of the inner and 

outer surface of the chamber wall, having a tubular sleeve adapted to 
allow the pipe to pass through the sleeve and further adapted to pass 
through the opening ;ih the chamber wall and to inter-fit with the 
tubular sleeve of the first fitting component, the second fitting 

10 component having a flange or shoulder, a first surface of the flange or 

shoulder being configured to contact the chamber wall around the 
opening, at least one of the first and the second fitting component 
further having an energy transfer means incorporated in a mating 
surface of the tubular sleeve thereof where the tubular sleeve of the 

15 first component and the tubular sleeve of the second component 

inter-fit, said energy transfer means being adapted to heat the mating 
surface in order to weld the first component to the second component 
to hold them in place-relative to each other and relative to the 
opening. 

20 

Suitably the first surface of the flange of one or both of the first component 
and the second component is configured to contact the chamber wall around 
substantially the whole circumference of the opening and over substantially the 
whole first surface of the flange. This enables, for one or both of the components, a 
25 close sealing contact with the chamber wall so that adhesive applied substantially 
uniformly over that first surface will bond the first surface to the chamber wall and 
provide the required fluid tight seal between the component and the chamber wall 
surrounding the opening. 

30 By applying adhesive to thfc first surface of one or both of the flanges of the 

first and second components prior to or at the same time as assembling the first and 
second components together, with the tubular sleeve of the second component 
extending through the opening in the chamber wall, the two components can be 
welded together to hold them in place while the adhesive cures. 

35 
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For each of the first.;and:second- component the tubular sleeve may extend 
from one or both sides of the flange/* shoulder of the component but preferably the 
sleeve extends on both sides for the second component and only one side for the 
first component. 

5 

Preferably the mating surface comprises a fusible material which, when 
heated via the energy transfer means, at least partially melts, causing the fitting and 
the wall to be fused together. Suitably the energy transfer means comprises 
conduction means for conducting an electric current, said conduction means in use 
10 being heated by the current to cause said heating of the mating surface. 

Preferably the energy transfer means comprises a heating wire which is embedded 
within the mating surface. 

Suitably the first surface of one or both of the first component and the second 
15 component is coated, in use, with an adhesive. Preferably the adhesive is a 

pressure sensitive adhesive or other curable adhesive which requires several hours 
to cure. 



Suitably the sleeve is of a substantially circular cross-section, and the flange or 
20 shouder projects radially outwardly therefrom. 

The fitting may further comprise a sealing member or boot adapted to form a 
fluid tight seal between the tubular sleeve of one of the fitting components and the 
pipe and which is secured at one end to the tubular sleeve. 

25 

According to a second aspect of the present invention there is provided a method of 
forming a seal between an opening in a chamber wall and a pipe passing through 
said opening, the method comprising the steps of: 

30 (a) applying a fitting to the pipe, said fitting comprising: 

(i) a first fitting component to mount to the inner or the outer 
surface of the chamber wall, having a tubular sleeve adapted to allow 
the pipe to pass through the sleeve, the first fitting component having 
a flange or shoulder, a first surface of the flange or shoulder being 

35 configured to contact the chamber wall around the opening: 
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(ii) a second fitting component to mount to the other of the inner 
and outer surface of the chamber wall, having a tubular sleeve 
adapted to allow the pipe to pass through the sleeve and further 
adapted to pass through the opening in the chamber wall and to inter- 
5 fit with the tubular, sleeve, of the first fitting component, the second 

fitting component having a flange or shoulder, a first surface of the 
flange or shoulder being configured to contact the chamber wall 
around the opening, at least one of the first and the second fitting 
component further having an energy transfer means incorporated in a 
10 mating surface of the tubular sleeve thereof where the tubular sleeve 

of the first component and the tubular sleeve of the second 
component inter-fit, said energy transfer means being adapted to heat 
the mating surface in order to weld the first component to the second 
component to hold them in place relative to each other and relative to 
15 the opening, adhesive being applied to the first surface of one or both 

of the first fitting component and the second fitting component or the 
respective contacting surface of the chamber wall ; 

applying energy to the energy 'transfer means and thereby heating the 
mating surface to cause the first and second components of the fitting 
to become fused or bonded together to hold them in place relative to 
. each other and relative to the opening, allowing the adhesive to cure. 

Suitably the method further comprises applying a respective sealing component to 
25 seal between each of the fitting components and the pipe, and which suitably 

comprises a reduction boot. 

According to a further aspect of the present invention there is provided a fitting for 
providing a substantially fluid-tight'searbetween an opening in a chamber wall and a 
30 pipe passing through said opening, said fitting comprising:- 

(i) a first fitting component to mount to the inner or the outer surface of 
the chamber wall around the opening; 

(ii) a second fitting component to mount to the other of the inner and 
outer surface of the chamber wall around the opening and having a 

35 part that passes through the opening in the chamber wall and inter- 

fits with the first fitting component, an adhesive being applied to one 
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or both of the first fitting component and the second fitting component 
where they mount to the . respective surface of the chamber wall, at 
least one of the first and the second fitting component further having 
an energy transfer means incorporated in a mating surface thereof 
5 where the first component and the second component inter-fit, said 

energy transfer means being adapted to heat the mating surface in 
order to weld the first component to the second component to hold 
them in place relative to each other and relative to the opening. 

10 Definitions 

In this context the following terms have the meanings given below in addition 
to their ordinary dictionary meanings:- 

15 chamber - any receptacle designed to keep a fluid in or out. This includes, but is 
not limited to manhole and sump chambers as described herein. It also includes 
tanks in general. 

energy transfer means - a generic term describing any form of energy source. 
20 Typically it takes the form of a resistance winding which heats up when an electrical 
current is passed through it. The term also encompasses other welding techniques 
including ultrasonic welding and induction welding. 

flange - any collar suitable tor 'attacKWg a fitting to a chamber wall. In the examples 
25 given the surface of the flange which contacts the chamber wall is substantially 
planar. However, it will be understood that the flange must conform to the profile of 
the chamber wall around the pipe inlet opening. Thus the flange can adopt any 
suitable conformation to achieve the necessary contact with a flat or curved surface 
or even the corner of a container wall. 

30 

fluid - whilst the examples provided relate mainly to liquids, the term fluid refers to 
liquids, vapours and gases. For example, should a leak occur in a secondarily 
contained pipe in a garage forecourt installation then petrol or petrol vapour will 
collect in the manhole chamber. It is essential that this petrol vapour cannot escape 
35 through the wall of the chamber and. into the surrounding ground. 
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Eifie - the examples given herein are for a generally circular cross-sectioned single 
wall pipe. However, the invention also covers other cross-sections such as box 
sections, corrugated and the like and secondarily contained pipes of the "pipe- 
within-a-pipe" type. In this case the sealing member or boot for sealing the sleeve to 
5 the pipe will be rather more cqmplex; . However, such boots are well known in the 
art. 

The invention also encompasses pipes which are not circular in cross- 
section. 

10 tubular sleeve - this term has a very broad meaning. It includes any projection 
from the flange which substantially encircles a pipe passing through the fitting and 
which enables a seal to be made between the fitting and the pipe. The flange and 
sleeve need not be of unitary construction and may, for example, be of two-part 
threaded construction. 

15 

Brief Description of the Drawings 

The present invention will now be described by way of examples only with 
reference to the accompanying drawings^wherein:- 

20 

Figures 1A and 1B illustrate plan and elevational views respectively of an 
underground chamber and sumps associated with three dispensing pump islands; 

Figures 2A and 2B illustrate side and end views of a first component of the 
25 fitting assembly of the present invention; 

Figures 3A and 3B illustrate side and end views of a second component; 

Figure 4 shows the first Y cpmp;pneht and second component in an assembled 
30 state around a curved chamber wall (shown in dotted line). 

Description of the Preferred Embodiments 

The present embodiments represent the best ways known to the applicant of 
35 putting the invention into practice. However they are not the only ways in which this 
can be achieved. 
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Figures 1A and 1B illustrate an underground chamber 10 associated with an 
underground fuel storage tank (not shown). The tank typically contains a plurality of 
compartments containing different fuels to be supplied to dispensing pumps (again 
5 not shown). The chamber is of a conventional construction and such chambers are 
known per se. Fuel from the fuel tanks is contained and distributed in fuel supply 
pipes 12 which may be flexible, and thus replaceable, or could be rigid and therefore 
fixed in place. It is also possible that there may be a plurality of fuel supply pipes 
within one secondary, outer pipe as described in PCT/GB01/00995, the entire text of 
10 which is incorporated herein, by reference. It is intended that this text should form an 
integral part of this disclosure. 

Turning now to Figures 2 and 3, these show the main two components of the 
coupling. In this example the fitting has been designed to fit onto a wall of a 
15 substantially circular chamber. A fitting component 20, shown in Figure 2, 
comprises a substantially cylindrical sleeve 28 designed to fit through a 
correspondingly sized and shape aperture in a chamber wall (not shown). 

A radially extending outwardly projecting flange 24 is provided and one 
20 surface face 25 of the flange is designed to be a matching mating fit onto the outside 
of the chamber wall. In this exampfeihe chamber wall is of substantially circular 
cross section. However, it^wiirbe^ that the flange can be shaped to 

conform to any particular chamber wall profile. In use, an adhesive is applied to 
surface 25, after thoroughly cleaning ail surfaces, and the sleeve is passed through 
25 the aperture in the chamber wall until the flange surface 25 and the chamber wall 
make good contact. 

The other component 30 of the fitting is shown in Figure 3. This component 
comprises a sleeve portion 32, having a larger diameter than sleeve 28 such that 
30 the internal diameter surface 35 of sleeve 32 and the external diameter surface of 
sleeve 28 are a tight sliding fit. Sleeve 32 carries at or near one end a flange 34, 
complementary in shape to the internal surface of the chamber wall. 

In use an adhesive is 11 applied to surface 36 after thoroughly cleaning all 
35 surfaces, and the sleeve 32 is passed over sleeve 28 from inside the chamber. 
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An important feature of this invention is that component 30 incorporates a set 
of electrofusion windings 38 and connector terminal pins 40 and 42. The windings 
are set at or near the internal surface of sleeve 32 where it contacts sleeve 28 in 
use. 

5 

The two components 20 and 30 are then mechanically clamped firmly 
together with the chamber wall between them and an electrofusion weld is made 
between sleeve 20 and sleeve 30. Once the electrofusion weld has formed, the 
mechanical clamp can then be removed and used to make another similar fitting or 
10 set aside and construction of the remainder of that joint continued with. There is no 
need to wait 24 hours for the adhesive to cure. The electrofusion joint thus takes 
the place of the mechanical clamp, forming what is, in effect, a permanent 
mechanical clamp. This enables the adhesive to cure under pressure over a 
prolonged period undisturbed. 

15 

Sleeve 32 is connected to a further substantially cylindrical sleeve 33 which 
is slightly smaller in diameter than sleeve 32. This sleeve is adapted for connection 
to a rubber boot which is used to complete the secondary containment system. 
Once the electrofusion weld has formed, the integrity of the secondary containment 
20 system can be tested. It is also possible that sleeve 22 can itself incorporate 
electrofusion heating elements/windings (not shown) so that an electrofusion seal 
can be formed between the fitting and a pipe. Such an arrangement is described in 
GB 0123817.9, the entire text of which is incorporated herein by reference and 
which is intended to form an integral part of this disclosure. 

25 

Figure 4 illustrates the assembled fitting without the rubber boots being 
shown, but with the chamber wall; J00 shown in dotted line. 

It will be appreciated that the present invention provides apparatus and a 
30 method for joining a pipe to a wall, where the wall is made from a material which 
cannot readily form an electrofusion seal. Thus the present invention will be 
applicable in chamber or other walls made from metals such as steel, glass 
reinforced or other reinforced plastics, other plastics material or even concrete. 
This is also the first application known to the applicant where a permanent clamp 
35 is formed by the electrofusion coupling of two separate fittings. 
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It will also be appreciated that a wide range of adhesives, both known and 
yet to be discovered, can be used in this application. Just one example is the 
range of Scotch-weld adhesives produced by 3M and which includes DP-8008 
and DP-8010. The choice of preferred adhesive will be determined by the 
5 materials or adhesive specialist. 
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4. A fitting as claimed in Claim 1 , 2 or 3, in which the energy transfer means 
comprises conduction means for conducting an electric current, said conduction 
means in use being heated by the current to cause said heating of the mating 
surface. 

5 

5. A fitting as claimed in claim 4, in which the energy transfer means comprises 
a heating wire which is embedded within the mating surface. 

6. A fitting as claimed in any preceding claim, in which the first surface of one or 
10 both of the first component and the second component is coated, in use, with an 

adhesive. 

7. A fitting as claimed in any preceding claim, in which the adhesive is a 
pressure sensitive adhesive or other curable adhesive which requires several hours 

15 to cure. 

8. A fitting as claimed in any preceding, in which the sleeve is of a substantially 
circular cross-section, and the flange brshouder projects radially outwardly 
therefrom. 

20 

9. A fitting as claimed in Claim 4 t in'Which the fitting includes terminals for 
connecting the energy transfer means to a current supply. 

10. A fitting as claimed in any preceding claim, wherein the fitting further 

25 comprises a sealing member or boot adapted to form a fluid tight seal between the 
tubular sleeve of one of the fitting components and the pipe and which is secured at 
one end to the tubular sleeve. 

11. A method of forming a seal between an opening in a chamber wall and a 
30 pipe passing through said opening, uie.meuiud comprising the steps of: 

(a) applying a fitting to the pipe, said fitting comprising: 

(i) a first fitting component to mount to the inner or the outer 
surface of the chamber wall, having a tubular sleeve adapted to allow 
35 the pipe to pass through the sleeve, the first fitting component having 



WO 2004/031640 



PCT/GB2003/004286 



<13 

a flange or shoulder, a first surface of the flange or shoulder being 
configured to contact the chamber wall around the opening; 
(ii) a second fitting component to mount to the other of the inner 
and outer surface of the chamber wall, having a tubular sleeve 
5 adapted to allow the pipe to pass through the sleeve and further 

adapted to pass through the opening in the chamber wall and to inter- 
fit with the tubular sleeve of the first fitting component, the second 
fitting component having a flange or shoulder, a first surface of the 
flange "or shoulder being configured to contact the chamber wall 

10 around the opening, at least one of the first and the second fitting 

component further.having an energy transfer means incorporated in a 
mating surface of the. tubular sleeve thereof where the tubular sleeve 
of the first compbhenr and the tubular sleeve of the second 
component inter-fit, said energy transfer means being adapted to heat 

15 the mating surface in order to weld the first component to the second 

component to hold them in place relative to each other and relative to 
the opening, adhesive being applied to the first surface of one or both 
of the first fitting component and the second fitting component or the 
respective contacting surface of the chamber wall ; 

20 

(b) applying energy to the energy transfer means and thereby heating the 
mating surface to cause the first and second components of the fitting 
to become fused or bonded together to hold them in place relative to 
each other and relative ! tb the opening. 

25 

12. A method according to Claim 11, in which the energy transfer means 
comprises conduction means for conducting an electric current, said conduction 
means in use being heated by the current to cause said heating of the first surface. 

30 

13. A method according to Claim 12 in which the materials constituting the wall 
and the first surface are such that their surfaces are fused together by a process of 
electrofusion. 



35 14. A fitting for providing a substa'ntially fluid-tight seal between an opening in a 
chamber wall and a pipe passing-through said opening, said fitting comprising:- 
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a first fitting component to mount to the inner or the outer surface of 
the chamber wall around the opening; 

a second fitting component to mount to the other of the inner and 
outer surface of the chamber wall around the opening and having a 
part that passes thro^ffljfie opening in the chamber wall and inter- 
fits with the first fitting component, an adhesive being applied to one 
or both of the first fitting component and the second fitting component 
where they mount to the respective surface of the chamber wall, at 
least one of the first and the second fitting component further having 
an energy transfer means incorporated in a mating surface thereof 
where the first component and the second component inter-fit, said 
energy transfer means being adapted to heat the mating surface in 
order to weld the first component to the second component to hold 
them in place relative to each other and relative to the opening. 
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